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MNOACHUTEJBbHASA 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca «Anredpa W Hadaiza MaTeMaTHIEeCKOTO
aHanm3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHOBe DeiepaibHOTO TOCYIaPCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa CPEIHETO
obmero oOpa3oBaHHs, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIBIBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMA POCCUHCKOTO
oOpazoBanmsi. Peanmm3zaiiusi mporpaMMbl 0OECIIEUMBAET OBIAJCHHUE KIIFOUEBBIMU
KOMITETCHIIUSIMH, COCTaBIISIONIMMH OCHOBY JUISI CAMOPA3BUTHS W HETPEPHIBHOTO
00pa3oBaHMsI, IETOCTHOCTh OOMIEKYIBTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hadaga MaTeMaTU4YEeCKOrO0 aHAIM3a» SIBJISETCS OJAHUM U3
HamOoJiee 3HAYMMBIX B MPOTpaMME CTapUIed IIKOJbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECHEeYMBAET HWHCTPYMEHTAJIBbHYIO 0a3zy Uil H3y4eHHs BCeX
€CTECTBEHHO-HAYYHbIX KYPCOB, a C JIpYroi CTOPOHBI, OPMHUPYET JOTUYECKOE U
abCTpakTHOE MBIIUICHUE YYalluXcsi Ha YpOBHE, HEOOXOJWMOM JJIsi OCBOCHMS
KypcoB HWH(pOpPMAaTHKH, OOILECTBO3HAHMUS, WCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO KypCa y4alllHecs OBJAJEBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOU
HAyKH, KOTOopas (popMyJIMpyeT CBOU JOCTHKEHHSI B MaTEMAaTUYECKOH (opme.

Kypc anredpsl 1 Hayasl MaTeMaTUYECKOrO aHAIM3a 3aKJIabIBA€T OCHOBY AJIs
YCIICIIHOTO OBJIAJEHUS] 3aKOHAMHU (U3UKH, XUMUHU, OHOJOTHMH, TOHHWMAaHUs
OCHOBHBIX TEHJICHUUWA SKOHOMUKM U OOILECTBEHHOW JKM3HU, TO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX HU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIb30BaTh MX B ITIOBCEIHEBHOM XKU3HU. B TOXKEe Bpems OBIIafeHUE
aOCTpakTHBIMU M JIOTHYECKH CTPOTMMH MaTeMaTHMYECKUMHU KOHCTPYKIHSIMHU
pa3BUBAaeT YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTD
YTBEPKJICHUSI, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETH3allMI0, a0CTparupoBaHue 1
aHaJOruI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbllieHue. B xone u3yuenus
anreOppl M HayaJdl MaTeMaTHYeCKOro aHajlh3a B CTaplledl IIKoJie ydaluecs
IIOJIy4alOT HOBBIM ONBIT PEIICHUSA IPUKIANHBIX 3a4a4, CaMOCTOSTEIbHOTO
MIOCTPOCHUSI MAaTEMaTUYECKUX MOJEIEH pPEalbHbIX CUTYallMi M WHTEpPHpETalun
MOJYYEHHBIX  PELICHHWM, 3HAKOMATCA C  NpPUMEPAMU  MATEMATHYECKHUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAYKE HU B MCKYCCTBE, C BBIJAIOIIMMUCS
MAaTeMaTHYECKUMU OTKPBITUSAMH U UX aBTOPAMH.

Kypc ob6nagaer 3HauMTENbHBIM BOCIUTATENBHBIM MOTEHIMAIOM, KOTOPBIN
peanu3yeTcsi Kak uyepe3 y4eOHbId MaTepual, COCOOCTBYIOIUN (OPMUPOBAHUIO
HAy4YHOT'O MHPOBO33PEHMS, TaK M 4epe3 cneuuduky y4dyeOHOW AesITeIbHOCTH,



TpeOyroLen CaMOCTOATEJIBHOCTH, aKKypaTHOCTH, IIPOJOJDKUATEIIBHON
KOHIICHTPAIIMX BHUMAaHUS U OTBETCTBEHHOCTH 34 ITOJYYEHHBIA PE3YJIbTAT.

B ocnoBe wmetoauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIK3a JICKUT JAEATEIHbHOCTHBIN PUHIIUI 00yYEHUS.

CrpykTypa Kypca «Anredpa 1 Hadajia MaTeMaTUYECKOTO aHAJIM3a» BKIIOYAEeT
CIEAYIOIINE COAECPKATEIBHO-METOIUYECKME JUHUM: «Uucna W BBIYKCICHUS,
«Dyakiuun  u - rpadukmy, «YpaBHEHHMs U HepaBeHCTBa», «Hauama
MaTeMaTU4YeCKoro aHanusa», «MHoOxkecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOIUYECKUE JIMHUM HW3Y4YalOTCAd Ha MPOTSHKEHUH JABYX JIET
oOyuyeHusl B CTaplleil IIKOJie, €CTECTBEHHO IOMOJHSSA APYr ApPyra U MOCTEIEHHO
HAChIAsICh HOBBIMM TE€MaMHU W pasfaenaMu. JlaHHBIA Kypc  SBISIETCS
WHTErPAaTUBHBIM, TOCKOJbKY OOBEOUHSET B ce0e COJAepKaHHEe HECKOJIbKHX
MaTeMaTHUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKUI aHau3,
Teopusi MHOkecTB U Ap. [lo Mepe Toro kak ywammuecs OBJIAZEeBalOT BCE Ooiee
HIMPOKUM MAaTEMaTHYECKUM ammapaTroM, y HUX MOCIEI0BaTEIbHO (hopMUpyETCsS U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0 MOJENb peajJbHOU
CUTyalluM, TPUMEHATh 3HAHUA, NOJYYEHHbIE B Kypce «Airedpa W Hadana
MaTEeMaTHYECKOTr0 aHaIM3ay, JUIsl PELICHUS] CaMOCTOATEIbHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NOJIYYEHHBIN PE3yJIbTAaT.

CopnepkaTenpHO-MeTOANYECKass TUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOMW mikojie. B crapmieli mikoise oco0oe BHUMAaHHE YJEISETCS
(GOpMUPOBAHNIO TPOYHBIX BBIYUCIUTENIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE PAa3IMYHBIX (OPM 3amUCH JACHCTBUTENBHOTO YHCIA, YMEHHUE
pPallOHAJIBHO BBINOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLICHHUBATH
pesynbrar. OOyyaromuecss MOJY4arOT HAaBBIKM TNPUONMKEHHBIX BBIYMCICHUM,
BBITIOJTHEHUS JICMCTBUM C YHCIIAMH, 3allMCaHHBIMH B CTaHIApTHOH dopmMme,
WCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHsS M HEPABEHCTBA» PEANU3YETCS HA TMPOTSIKEHHH BCETO
oOydeHHs] B CTaplled IIKOJIe, TMOCKOJbKY B KaXJOM pa3feie MporpaMMel
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaromiuecs OBIaJeBaIOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEJbIX, PAalUOHAIBHBIX, WUPPALUOHAIbHBIX,
NOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOIIBIO TPOU3BOAHOM, PEIICHUHM MPUKIAJAHBIX 3ajlad W 3a7ad Ha
HaXOXKJIE€HWE HaumOOJBIIMX W HAUMEHBIIUX 3HaYeHUH QyHkiuu. JlanHas
colepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMupoBaHHEe YMEHUU
BBIMOJHATh pacuy€Thl 1Mo ¢opMynaM, MpeoOpa3oBaHUS IENbIX, PalUOHAIBHBIX,
UPpPALMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,



COJIEpKalMX CTeNeHu M Jorapudmel. bmaromaps u3ydeHuro anreOpandeckoro
Marepuajia  IPOUCXOAWT  JAJbHEWIIEEe  pPa3BUTHUE  AITOPUTMHYECKOIO U
a0CTPAaKTHOTO MBINIICHUS YyYaIruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTHBHBIX
paccyxlieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB. AnrebOpa
npemnaraeT d(PQGEeKTUBHBIE WHCTPYMEHTBHI JUISI PCEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HAIJSAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopnepxarenbHo-MeToauueckass JUHUA «DyHKIMM U TpaduKA» TECHO
MEepEIIETaeTCs C APYTUMHU JIMHUSIMU KypCa, OCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MIOCJIEN0BATENBHOCTD W3YYECHHUS MaTepuraa. N3yuenne CTEIEHHOU,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMI, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIIUHN IS pelIeHUs 3a7ad U3 JAPYTUX YUEOHBIX
MPEAMETOB U PEATBHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK M C PEIICHHWEM YpaBHEHHMH M HepaBeHCTB. [lpu »ToM OosbllIOE BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY
pa3IMUHBIMU BEJIMYMHAMH, HCCIEAOBATh MOJY4YEHHbIe (YHKIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeITbHON TUHUN HAIleJIeH Ha pa3BUTHE YMEHHM
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi dopme: aHaATUTUYECKOU, Tpaduyeckoi M cioBecHoOU. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHasd nuHus «Havana mMareMaTM4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYr KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad,
JOCTYITHBIX O0YYaroIUMCSl, Y KOTOPBIX MOSIBISETCA BO3MOXKHOCTh UCCIENOBATh U
CTpoUTh Tpapuku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAUMEHBIIUE
3HAYCHUS, BBIYUCIITH TUIOMAAn (Guryp u oObEMBI TEJ, HAXOAWTh CKOPOCTH M
YCKOpeHHUsl TpolieccoB. JlaHHasi coaepkaTeibHas JMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTYyaluH,
HAXOXKJEHUSl HAWIY4YlIero pEHIeHHUs B MPUKIAAHBIX, B TOM YHCIE COIMAJIBHO-
DKOHOMMYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOIO AHAIN3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-IOTMUECKOr0 U KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMHM pACIO3HABAaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHKe U HuckycctBe. OOywarommecss Yy3HAIOT O
BBIJAIOIINXCS PE3yJbTaTaX, IOJYYEHHBIX B XOJE pAa3BUTHS MAaTEMATHKU KAk
HayKH, U KX aBTOpax.

CopepxarenbHO-MeTOANYECKast TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
MPEACTABIICHUS MPOHU3BIBAIOT BECHh KypC WIKOJIBHOM MAaTEMATUKU M IMPEIJIararoT



HanboJee YHUBEPCATbHBIN S3bIK, OOBEAMHSIIONINI BCE pa3/iesibl MATEMAaTUKH U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHUMAaTh TEOPETUKO-
MHOKECTBEHHBIM fA3BIK COBPEMEHHOM MAaTeMAaTUKHM M HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMAaTHYECKOTO aHaM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTE€MaTHYECKOIO  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(OopMHUPOBATH HABBIKU ITOCTPOECHUSI MOJIEJIEN PEAJIbHBIX CUTYAallUi, HCCIEI0BaHUS
TUX MOJEJIEH C NMOMOUIbIO ammapaTra anareOpbl U MaTeMaTUYEeCKOro aHalu3a U
VMHTEPHPETALUN TOJyYCHHBIX PE3yJbTAaTOB. Takue 3aaHus BIUIETEHBI B Ka)KJIbIA
U3 Pa3JeNIoB IPOrPaMMBI, IOCKOJIBKY BECh MaTepHall Kypca INUPOKO UCIOJIb3YETCS
JUISl pelieHUs] PUKIAAHBIX 3a1ad. [Ipu peneHnn peanbHbIX MPAKTHUYECKUX 3a4ad
yyaliecs: pa3BUBAlOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOJNb30BaTh AHAJIOTHIO, 0000LIATh UM KOHKPETHU3UPOBAThH
npobnemy. [lesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHu3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AiredOpa v Hagaia
MaTEMaTHYECKOTO aHATIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha HW3ydYeHHME Kypca anreOpbl MU Hadall MaTEMaTUYECKOTO
aHanu3a Ha 6a30BOM ypOBHE OTBOAUTCS 2 yaca B Henento B 10 kiacce u 3 daca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPXKXAHUE YYEBHOTI' O KYPCA
10 KITACC

Yuciia ¥ BbIYMCICHUS

Paunonanbubpie uncia. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOILIECHTHI,
OCCKOHEUHbIE  MepuoAudeckue JapoOu. ApudpMmeTudyeckue  omepanud ¢
palMoHaNIbHBIMU YHCTIAMU, TPEe0OpPa30BaHUsI YHCIIOBLIX BhIpakeHUH. [IpuMenenue
Ipo0ei U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 Pa3IudHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

JenictBuTenpHble  4nciia. PalMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepauudd ¢ JACUCTBUTEIbHBIMU uHciaMu. [lpubnmxénnbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYUCICHUN.

Crenenp ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTENLHOTO yucia. Vcnonb3oBanue mnoaxoxsmied  ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YUCE Ul PEIICHUSA NPaKTHYECKUMX 3a4ad U IPEACTaBICHUS
JTAHHBIX.

Apudmernuecknuii  KOpeHb  HAaTypaJlbHOM  crTemeHu.  JlelictBus ¢
apru(pMETUIECKUMH KOPHSMU HAaTypaJIbHOM CTENEHHU.

CHHYyC, KOCHHYC W TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHHEe, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEPBAJIOB.

Pemenue nensix ¥ 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHU M.

IIppuMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMATHYECKHUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JIacTel HAyKH U PeabHOM KU3HH.

DyHKIUHN U TPaPUKHU

OyHkius, crnocoObl 3amanus Gyskouu. [paduk  GyHknuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

ObnacTh ompenenaeHuss U MHOXECTBO 3HaueHUil Qynkuuu. Hymm yskumu.
[IpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUH.

CrenenHast QyHKIMS ¢ HATypajibHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOpHS 7-0i CTEICHHU.



TpuroHomeTpudeckas: OKPY>KHOCTb, OMNPEACICHUE TPUTOHOMETPUUECKHUX
(YHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajamn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATEILHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOrpeccui. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysa CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPECCHH IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBaMu. Jluarpammsl Jilsiepa—BeHHa.
[IpuMeHeHUuE TEOPETUKO-MHOKECTBEHHOIO ammapara JUisli OMUCaHUsl pealbHBIX
MIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yU4EOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CIEICTBHE, TOKA3aTEIbCTBO.

11 KJIACC

Yucsia ¥ BbIYMCICHUS

HarypansHnbie u nensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

CrteneHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JIOTAPU(DMBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbpHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA.

Cucrembl TMHEUHBIX YpaBHEHUM. PellleHne NMPUKIIAIHBIX 3a/1a4 C MOMOIIbIO
CUCTEMBI JIMHEWHBIX YPABHEHUN.

CucTeMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJady M3 Pa3IMyHbIX 00JacTeid HayKu WU peaibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkumsa. [lepuogmueckne  Qynkumu. [IpoMexyTkn  MOHOTOHHOCTHU
¢yHkuu. MakcumyMbl M1 MUHUMYMbl (QyHKiuu. HanGosblnee u HauMeHbluee
3HaYeHHE (PYHKLIHUU HA IPOMEXKYTKE.

TpuronomeTrpuyeckue QyHKIINH, UX CBOMCTBA U TPaPUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadukoB QYHKIHUN 175 pelIeHUs] YpaBHEHUN U JTUHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3aJady U3 JIPYTUX YYEOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayana MaTeMaTH4eCKOro aHajam3a

HenpepsiBabie GyHKIMH. MeTOI MHTEPBAJIOB ISl PEIICHNUS HEPABCHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudyecknii u  QU3NYECKUN  CMBICI
MIPOU3BOIHOM.

[TpousBoguble  31eMeHTapHbIX  QyHKIuil.  DopMmynbl  HaXOXAECHUA
IIPOU3BOJHON CYMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumeHeHue mpou3BOAHON K MCCIENOBAHHUIO (DYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus1 QyHKIMU Ha
OTpE3KE.

[IpumMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIEero pElIeHUs B
NPUKIAIHBIX 3aJa4yaxX, [ ONPENENICHHs CKOPOCTH Ipolecca, 3aAaHHOTO
bopmyoii unu rpaduKoMm.

[lepBooOpaznas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMerpudyeckuid W (U3MYECKUU CMbIcha. Borruucienue
uHTerpana no gpopmyne Hetorona—JleiiOnuua.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO mpcameTa «Marematuka» JOJIXKHO oOecrneynBaTh
AJOCTHUKCHHC Ha YPOBHC CPCOHCTO 06Hl€r0 06p330BaHI/ISI ciacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPEAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUSA MPOTPaMMbl Y4E€OHOTO TMpeaMeTa
«MaremaTuka» XapakTepU3yIOTCS:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIEerocsl Kak aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHHUPOBAHHUS Pa3IUYHBIX CTPYKTYp, SBIICHHM,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI WU Tp.), YMEHUEM
B3aUMOJICHCTBOBATh C COIUAIBHBIMA HHCTUTYTAaMH B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TatproTyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKOM IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYrUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHUSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHMUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYyIIIETO.

DcTeTu4eCcKoe BOCIIUTAHUE:!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, paccyKICHUM;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTeMaTUYECKUE 3HAHUS B
WHTEpecax 370poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE TNMHUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUHA U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); ¢bu3nyecKoro
COBEPIICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN
JEATEIIbHOCTHIO.

TpynoBoe BoCIUTaHUE:



TOTOBHOCTBIO K TPYyAy, OCO3HAHHWEM IIEHHOCTH TPYAOIIO0HWS; HHTEPECOM K
paznuyabiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ TMPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINH BBIOOD
Oynymeir mnpodeccur W peanu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTE€MaTUYEeCKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTBIO K AKTHBHOMY
YYaCTHIO B PEIIEHUH NPAKTUYECKUX 3a/1a4 MAaTEMATHYECKON HAIPABICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHUEM BIUSHUS
COLMAJIBHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE IPUPOAHOM U COLHUAIBHOM
Cpelbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpPHUEHTAIIMEN HA NMPUMEHEHUE MATEMaTUYECKWX 3HAHUM ISl PEIICHUs 3a1ad B
0o0JaCTH OKpYy)Karomiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX ITOCJICICTBUU [T OKPY’KAIOLIEH CPEbI.

[{eHHOCTH HAYYHOTO MTO3HAHHS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM M  OONIECTBEHHOM  MPAKTUKH, T[OHUMaHUEM
MaTEMaTUYeCKOW HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIIbHOCTH, ITAaroB €€
pPa3sBUTUS M 3HAYUMMOCTH JUIsI PA3BUTHUS LMBUWIW3ALMHU; OBJIAJCHUEM SI3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJIbTYpOM KakK CpEICTBOM MO3HAHUSA MUPA;
TOTOBHOCTBIO OCYILIECTBISATh IMPOEKTHYK) M HMCCIEAOBATEIBCKYIO JESTEIBHOCTD
VHJIMBU1YaJIbHO U B ITPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHLIMU OellCTNEUAMU.

1)  Vuusepcanvnvie  no3nasamenvmuvie  Oeticmeus,  obecneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoexue
Memo008  NO3HAHUA  OKPYICAUie20  Mupa;,  NpUMeHeHue  J102UYECKUX,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrie nornueckue AeUCTBUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
ONpeNeNieHUs] TOHATHUW; YCTaHABIMBATh CYIICCTBCHHBIH  MpPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATH, (OPMYJIUpPOBaTH M  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, AaHHBIX, HAONIOJACHHUSIX U YTBEPKICHUSIX;
npemiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHH 110 aHATIOTUH;
IPOBOIUTH CaMOCTOSITEJIbHO JI0Ka3aTehCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOJUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

BBIOMpATh Croco0 pernieHus yuyeOHOUM 3a7auyu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOAAIUMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTCPHUEB).

Bba3oBrle nccienoBaTelIbCKue JEUCTBUS:

MCITIOJIb30BaTh BOMPOCKHI KaK MCCIIEOBATEIHCKUM WHCTPYMEHT TO3HAHMS,
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIONIME MPOTUBOpEUne, MNpodiIeMy,
yCTaHaBJIMBaTh HWCKOMOE W  JaHHoe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITUIO, MHCHHUE;

MIPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE DPa3BUTHE IPOIlecca, a TaKKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISBJIATH AepUUIUTH MHPOPMAIUK, TAaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsl PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMAIMIO W3  HMCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMALUIO
pa3IMyYHBIX BUAOB U ()OPM IMPE/ICTABICHHUS,

CTPYKTYpUPOBaTh MHGOPMAIUIO, IPEACTABIATH €€ B Pa3InYHbIX Qopmax,
WLTIOCTPUPOBATH TpapuvecKH;



e OIICHUBATH HaJAEKHOCTD uH(pOopMaUu o CaMOCTOSITENIEHO
chOPMYITUPOBAHHBIM KPUTCPHUSIM.

2)  VHnuseepcanvuvie KOMMYHUKamu@Huwle Oelicméus, o0Oecnevyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo61enue:

e BOCIPUHUMATH U (GOPMYJIUPOBATh CYXKACHHS B COOTBETCTBUHU C
YCIOBUSIMHU U LIETSIMU OOIIEHHUS; SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJly pelIeHus 3a/1a4yl, KOMMEHTUPOBATH MOJTYYEHHBIN pe3ysIbTaT;

e B X0J€ 00CYXJEHUS 3aJ]aBaTh BOMPOCHI IO CYIIECTBY O0CYKIa€MOU TEMBI,
po0JIeMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAICIEHHBIC HA TIOMCK
pEIICHMS; COIMOCTaBIATh CBOM CYXICHHUS C CYXICHHSIMH JPYTUX
YYaCTHUKOB JHayora, OOHapy»XUBaTh pa3inyue U CXOJICTBO MO3UIIUMU; B
KOpPpeKTHOU popMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,

e TPEICTaBIATH  pE3yJNbTaThl  pEHIeHHs  3aJayd,  OSKCICPUMEHTA,
UCCJENOBAHMSI,  NPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (hopmat
BBICTYIUICHHS C y4ETOM 3a/1a4 MPE3CHTAIlUN 1 OCOOEHHOCTEH ay TUTOPHH.

CoTpyIHUYECTBO:

e TMOHMMATh W  WCIOJB30BATh  MPEUMYIIECTBA  KOMAaHJIHOW U
WHIWBUTyaJIbHON pabOThI MPY PEIICHUH YUCOHBIX 3a7a4; IPUHUMAThH 11ETh
COBMECTHOH JAESITENbHOCTH, IUJIAHUPOBATh OPTraHMU3AIMIO COBMECTHOM
paboThI, pacrpeieNiaTh BUABI PabOT, 10rOBapUBaThHCS, 00CYKIATh MPOIIECC
U pe3ysbTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;

e YYacTBOBATh B IPYNIOBBIX (popmax paboThl (00CYXKIeHMs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UI€HAMHA KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYITMPOBAHHBIM YIaCTHUKAMHU B3aUMOJICUCTBHSI.

3) VHueepcanvnvie  pecynamuenvie Oeticmaus, obecneyusarom

G opmuposaHrue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 33]1a4H, BHIOMPATH CIIOCOO PEIICHHUS C
y4€TOM HMMEIOIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTpOJIb:

e BIIAJIETh HABbIKAMHU TIO3HABATEIHLHON pediekcuy Kak OCO3HAHUS
COBEPIIIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB;
BJIQJIETh CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTPOJIA THpolecca u
pe3ynbTaTa peleHus MaTeMaTuYeCcKon 3a/1auu;



e TPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PELICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B JICSITEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa IEJM U YCJIOBHSIM, OOBSICHITH
IPUYMHBI TOCTUKEHUSI WIM HEJOCTHIKEHUS Pe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJUTh OIKUOKY, 1aBaTh OI[EHKY MPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTO Kypca «Anredpa v Hadajga MaTEMaTHICCKOTO aHATH3a)
Ha YpOBHE CpEIIHEro OOIIero 0Opa3oBaHUs JOJDKHO 00ECIEeUMBATH JOCTHUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHA U JIECATUYHAs IPOOb, POLIEHTHI.

Bomonusate  apudmernyeckue — omepauudd € palUMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTJIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IIOKa3aTesieM; CTaHJapTHas
dopma 3amucu JEHCTBUTEIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENEHH;
UCITIOJIB30BaTh MOAXOASANIYIO0 (DOPMY 3aMMCU TIEUCTBUTENIBHBIX YHCEIT ISl PEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIiia uepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIINN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHSMU: TOKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LEJOE,
palOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNW M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BemonHaTe npeoOpa3oBaHUs LEbIX, PALMOHAIBHBIX U HMPPALMOHAIBHBIX
BBIDQKEHWW W  pellaTb OCHOBHBIE THIBI  LEJBIX, PalMOHAIBHBIX U
VppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh YypaBHEHUSA U HEPABEHCTBA I PEIICHUSA MAaTEMAaTUYECKUX 3a7a4
¥ 3a71a4 U3 pa3IMYHBIX 001acTell HAyKH U PeaJIbHOM KU3HHU.



MonenupoBaTe peajgbHble CHUTyalldd Ha S3bIKE aureOpbl, COCTABIATH
BBIPQXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJadd, HCCIEI0BATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMM: (QYHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
ONpEe/leNCHNs] M MHOXXECTBO 3HadeHW (yHKuMH, Tpaduk (QyHKIHUH, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBaTh NOHATHUAMU: YETHOCTb W HEUYETHOCTh (PYHKIMH, HYJIH
(YHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBath rpaduku GyHKUUN A5 pEIICHUS YpaBHEHUI.

Crpouth M ynTaTh TpaUKu JUHEHHON (PYHKIIMM, KBaAPATUYHON (DyHKIUH,
CTETICHHOM (PYHKIIMH C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBath rpaduku (QYHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTH MEXIY BEIIMINHAMH.

Havana mareMaTH4ecKOro aHaJIU3a

OneprpoBaTh TOHATUAMHU: TOCIHEAOBATEIBHOCTh, apuUPMETHUECKas |
reoMeTpUYecKas Iporpeccum.

OmnepupoBaTh MNOHATUSAMH: OECKOHEUHO YOBbIBaollas TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBaOUIEH reOMETPUUECKON MPOTPECCUH.

3aiaBaTh NOCIEAOBATENBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOTPECCUN IS PEIIEHUS
pealibHBIX 33]a4 IPUKIAJHOTO XapaKTepa.

MHokecTBa M JI0rHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, ONIEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar [Jjisl  OMHCaHUs
peallbHbIX MPOLECCOB M SBICHUH, NMPU PEIICHUH 3aJad U3 APYTUX Y4eOHbIX
PEeIMETOB.

OnepupoBaTh  TOHATHUSAMHU:  ONpEACNCHUE,  Teopema,  CIEICTBUE,
JI0Ka3aTeIbCTRO.

11 KIIACC

YucJia 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, II€J0€ YHCIO; HCHOJIb30BAThH
MPU3HAKU JICJIMMOCTH LIEJIBbIX YHCEN, PA3JIOKECHUE YUCIIA HA MPOCTHIE MHOXKUTEIN
JUUISL peLLIeHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTETNIEHD C PAIMOHAJIBHBIM MTOKA3aTEJIEM.

OnepupoBaTth MOHATHUSMU: JOTapu(pM UYHCIIA, NECATUYHBIE W HATypajbHBIC
aorapu@mel.



YpaBHeHMs U HEPABEHCTBA

[IpumeHsTs CBOMCTBa CTEMEHW JUId NpeoOpa3oBaHUsl  BBIPAKECHUU;
ONEPUPOBATH MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pEIIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHUI U HEPABEHCTB.

BemonHsaTe npeoOpa3oBaHMsl BBIPAKEHUH, COAEpXKaIlUX JOrapu(Mmsbl;
ONEePUPOBATH MOHATUSAMU: JIOTapU(PMHUUECKOE YpaBHEHHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPaBHEHHUI U HEPABEHCTB.

HaxonuTp pemenys mpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMHU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILICHHE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN Ul PELICHUS IPAKTUYECKUX 3a1ay.

HaxoauTp penreHns: NpoCTENIINX CUCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPDQXXECHUs, YPaBHEHMsS, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHUIO 3aJayH,
MCCJIEI0BATh MIOCTPOEHHBIE MOJIENU C UCIIOJb30BAaHUEM anmnapara aareOpsl

DOyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [EepuoAMYEcKas  (QYHKLUHS, MPOMEXYTKH
MOHOTOHHOCTH (PYHKIIMH, TOYKM OJKCTpeMyma (yHKIIMU, HauOosblliee U
HauMEHbIllee 3HA4YeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX JJIs
UCCIeI0BaHNs PYHKIMH, 3aJaHHOMN rpaduKoM.

OnepupoBath MOHATUAMM: TpadUKH MOKA3ATEIbHOH, JIorapupmMu4eckoil u
TPUTOHOMETPUUECKUX (PYHKUMH; N300paxaTh UX HA KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh ISl PELICHUS] YPABHEHUHA U HEPABEHCTB.

N300pakath HA KOOPJIMHATHOMN TJIOCKOCTH TpadUKH JTUHEHHBIX YpaBHEHUN
Y WCIIOJIBb30BaTh UX IS PELIECHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonw3oBaTh rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHUCHUMOCTEH U3 IPYTUX yU4eOHBIX TUCIUIUINH.

Hayaja MaTeMaTH4eCKOIo aHaJIu3a

OnepupoBaTh MOHATUSIMH: HEMPEPbIBHASL QYHKUHUS;, TPOU3BOAHAS (DYHKIIMH;
WCITI0JIb30BaTh FT€OMETPUUYECKUM M (PU3HUECKHUI CMBICI MPOU3BOJHOM IJIs1 pelIeHUs
3a/1a4.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMHA, BHIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonb3oBaTh NPOU3BOAHYIO AJIA HCCIIEOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl UCCIEIOBAHUS K IOCTPOEHUIO TPaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIErOo PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a9aX.

OnepupoBaTh TMOHATHSMH: TIEpBOOOpa3Has U  HUHTErpaji; MOHUMATh
reOMEeTPUUYECKUN U PU3NYECKUI CMBICI UHTErpaa.



HaxonuThs mepBooOpa3HbIe 3JeMEHTApHbBIX (DYHKIIWN; BBIYUCIATH HHTETPAI
o ¢popmyiie HeroTona—JIeliOruta.

Pemare npukiagHple 3aJaqd, B TOM YHUCIIC COI[MAIBHO-2KOHOMHUYECKOTO H
(u3nIecKOro xapakrepa, CpeJCTBaMi MaTeMaTHUYECKOTO aHaJIH3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Konrpoabubie IIpakTuyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
MHoecTBa pallMOHAJIBHBIX U
1 eHCTBUTEIBHBIX YKCel. PaninoHanbHbIe 14 1 bubmorexa [IOK
A -ran https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
) @ynkuuu U rpaguku. CTeneHs ¢ 1elbIM 6 bubnuoreka [IOK
roxasarejieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—OH CTEIICHHU. 18 1 bubnnorexa [JOK
WppauroHanbHble YpaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmyiibl
4 TPUTOHOMETPUHU. T pUTOHOMETPUUECKHUE 22 1 brbmmorexa [TOK
P puH-1p P https://m.edsoo.ru/1568aba3
YpaBHEHUSA
5 ITocnenoBaTenbHOCTH U IPOTPECCUU 5 brbmmorexa [TOK
A potp https://m.edsoo.ru/1568aba3
6 [ToBTOpEeHnue, 060061IeHNE, cUCTEeMaTH3aUs 3 | bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




11 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kourpoububle IIpakTHyeckue
n/n NPOrpamMmbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Crenenb ¢ palldOHAIBHBIM ITOKA3aTEJIEM.
1 [TokazarenpHas pynkuus. [TokazarenpHbIe 12 1 buGnuorexa [IOK
i ) https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
Jlorapudgmuueckas ¢hyHKIUS.
2 HOFapI/IiMI/IHGCKI/Ie q)yaBIfeHHa u 12 bubmmorexa LIOK
p yp https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
Tpuronomerpuueckre HyHKIHH U UX
3 r pa(bI/IKI/I T iFOHOMeT(I)IZ‘IeCIj(I/Ie 9 1 bubmmorexa [TOK
p P p https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
bu6nunorexa LIOK
4 I1 T I 24 1
POMSBOATAL. LIPHMCEHEHHC HPOUSBOIION https://m.edsoo.ru/f11c4afd
bu6nunorexa LIOK
n
> HTCTpal 1 Cro NpUMCEHCHMIA ? https://m.edsoo.ru/f11c4afd
bu6nunorexa LIOK
6 C i 12 1
HCTEMPI YPaBHEHIH https://m.edsoo.ru/f11c4afd
bu6mmoteka IIOK
7 H 6
ATYPAILHRIC 1 HIEJIBIE HHca https://m.edsoo.ru/f11c4afd
g [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3 AL 18 ) bubnunorexa LIOK
3HAHHUH https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero u3yueHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
MHO03€eCcTBO, ONepauy Hal
1 MHO>KeCTBaMU. [[uarpaMmbl 1 https://m.edsoo.ru/9d19abb4
Oitnepa—Benna
PanuonaneHble yncna.
OOBIKHOBEHHBIC U JICCITUIHBIC
2 1 https://m.edsoo.ru/1b1fledd
JpOOH, TIPOLIEHTHI, OECKOHCYHBIC
NePUOANYECKHE TPOOH
Apudmerndeckne onepanum ¢
panvoHaIbHBIMH YUCIIAMHU,
3 1 https://m.edsoo.ru/a362a485
npeoOpa30BaHUsI YUCTOBBIX
BBIPAKECHUI
[Tpumenenue 1poGeii u MPoLEHTOB
JIsl pEIICHHs IPUKIIAIHBIX 33729 U3
4 LD DHITATHBIX 3¢ 1 https://m.edsoo.ru/216931£f
pa3IUYHBIX OTpaciiel 3HaHUH 1
pEATbHOM KU3HU
[Tpumenenue 1po6eit u MPoLEHTOB
JIsl pEIICHHS TIPUKIIATHBIX 33729 U3
5 LD P VH . g 1 https://m.edsoo.ru/7ada545d
Pa3IUYHBIX OTpacieil 3HaHUH U
peanbHON KU3HU
JleficTBUTENIbHBIEC YHCIIA.
6 1 https://m.edsoo.ru/51ed382a

Panmonansabie 1 HppalluOHAJILHBIC




qucia

Apudmernueckue onepanum ¢

7 = https://m.edsoo.ru/ec94eb49
JIEHCTBUTEIIbHBIMU YU CIIAMU
[TpuGnuxEHHbIE BEIYUCIICHUS,
8 HpaBUiIa OKPYIJIEHUS, IPUKUIKA U https://m.edsoo.ru/5b32b5f6
OLICHKA PE3YJIbTaTa BIUUCICHUI
Tox1ecTBa U TOXK/IECTBEHHBIE
9 https://m.edsoo.ru/e7ebd298
npeoOpa3oBaHUs
10 YpaBHeHUE, KOPEHb YPABHEHUS https://m.edsoo.ru/cb687d5d
11 HepageHcTBO, pelieHre HepaBeHCTBa https://m.edsoo.ru/4552de21
12 Meto UHTEPBAIOB https://m.edsoo.ru/49d95fal
Pemenue nensix u 1poOHO-
13 palMOHANIBHBIX YPABHEHUN U https://m.edsoo.ru/a25c9fbd
HEPABEHCTB
KonTponbhas pabota nmo Teme
"MHOecTBa palluOHAIBHBIX U
14 JNEUCTBUTEIILHBIX YHCEII. https://m.edsoo.ru/53d62fcc
PannonanbHble ypaBHEHUS U
HEpaBeHCTB"
OyHKIUS, CIIOCOOBI 3a1aHHs
15 ¢yskun. BzaumHo obpaTHbIe https://m.edsoo.ru/7299788e
byHKIUN
I'padux pynkunu. O6nactb
OIPEEIIEHUS] U MHOXKECTBO 3HAUEHU I
16 https://m.edsoo.ru/beb1154¢
¢bynkuuu. Hynu yHkium.
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA
17 YérHble 1 HEUETHBIE QYHKIIUN https://m.edsoo.ru/dd4c69a6
18 CrerneHs ¢ 1eNbIM [T0Ka3aTeIeM. https://m.edsoo.ru/7edb6c39




CranmaptHas popma 3arucu
JECUCTBUTEILHOTO YHCIIa

Hcnonb3oBaHue MOaXoasIIeit GopMbl
3allUCH JEUCTBUTENBHBIX YHUCEN IS

19 https://m.edsoo.ru/e5e2b28d
pEIICHUS TPAKTUYECKHUX 33]1a4 1
MIPEACTABICHUS JaHHBIX
CrenenHast GyHKLHUS C HATYPAIHHBIM
20 U LIETIBIM IToKa3aTesaeM. E€ cBolicTBa u https://m.edsoo.ru/f9586ald
rpaduk
Apudmernueckuii KOpeHb
21 puc ¢ P hitps://m.edsoo.ru/fof44459
HATYpaJIbHOH CTETICHU
ApubMeTHUeCKUN KOpEHD
22 pud . p https://m.edsoo.ru/2d868858
HATYpaJIbHOH CTETIeHU
CaoiicTBa apuhMETHUYECKOTO KOPHSI
23 pu (1) p https://m.edsoo.ru/cc7b779a
HATypaJIbHOM CTeNeHn
CBoiicTBa apru(PMETHUECKOT0 KOPHSI
24 Fl (1) p https://m.edsoo.ru/d5ab8c14
HATYpaJIbHOH CTEIIeH!
CsoiicTBa apuMETHUECKOTO KOPHSI
25 pv ¢ p https://m.edsoo.ru/1e3247bb
HATYpaJIbHOM CTeNeHn
efcTBUS ¢ apu(PMETHUECKUMU
26 A puc hitps://m.edsoo.ru/ba2d9166
KOPHSIMH N—OH CTETIeHH
eiic ca eTHyecC
27 JleiicTBs ¢ apHOMeTHHeCKiMIL https:/m.edsoo.ru/d8f95dd1
KOPHSIMH N—OH CTCIICHH
efcTBUS ¢ apU(PMETHUUECKUMU
28 A 13 ¢ https://m.edso00.ru/8599661c¢
KOPHSIMH N—O¥ CTETIeHH
efCTBUS ¢ apu(PMEeTHUUECKUMU
29 A }3 ¢ https://m.edsoo.ru/dfa41dae
KOPHSIMH N—OH CTETIeHH
30 JeiicTBus ¢ apupmMeTHUECKUMU https://m.edsoo.ru/4147bd91




KOPHAMU Nn—OM CTENECHHU

Pemenue nppannoHanbHbIX

31 . https://m.edsoo.ru/8a42a9b6
YpaBHEHU U HEPABEHCTB
Pemenne aryoHas

32 HICHHC HPPALHOHATLHBIX https://m.eds0o.ru/189eb673
YpaBHEHUU U HEPABEHCTB
Pemmenue uppanuoHaabHBIX

33 Upp . https://m.edsoo.ru/e8c6aab4
YpaBHEHU U HEPABEHCTB
Pemenne nppanmoHaiabHBIX

34 upp . https://m.edsoo.ru/a2ae7adc
ypaBHEHU U HEPABEHCTB
Pemenne aryoHas

35 e I:Ipp HHOHAIBHBIX https://m.edsoo.ru/7a36¢164
YpaBHEHU U HEPABEHCTB
CaoiicTBa u rpaduK KOpHS n-oi

36 pag P https://m.edsoo.ru/7d29f7cd
CTENEHU
CaoticTBa u TpaduK KOPHS N-0i

37 pacpui kop https://m.edso0.ru/7528492
CTENEHU
KonTponbHas pabora no teme
"A €THYECKUI KOPEHb N—OM

38 PH(METHHECKH Kopeitb -0l https://m.edsoo.ru/f7afccea
creneHu. MppanvoHanbHbIe
ypaBHEHHUS U HEpaBeHCTBA"
CuHYyC, KOCHHYC U TaHT'€HC YHCIOBOIO

39 Y y https://m.edsoo.ru/e14a58cl
aprymeHTa
CuHYyC, KOCHHYC U TaHT'€HC YHCIOBOIO

40 e Y https://m.eds00.ru/b629bad6
aprymeHra
ApKcHHYC, apKKOCHHYC U apKTaHTCHC

41 PRCHIHYC, 8PKKOCHIYC 1 apKcTanred https://m.edsoo.ru/a64de7b4
YUCJIOBOTO apryMEHTa
ApkcuHyc, apKKOCHHYC M apKTaHI'€HC

42 p e, ap y P https://m.edsoo.ru/34d83d33
YUCJIOBOTO apryMEHTa

43 TpuroHomerpudeckast OKpyKHOCTb, https://m.edsoo.ru/4a35748e




OIpe/IeTICHNEe TPUTOHOMETPHYCCKUX
(yHKLUI YUCIOBOTO apryMeHTa

TpuronomeTrpuyeckas OKpyKHOCTb,

44 OnpeeieHue TPUTOHOMETPUYECKHUX https://m.edsoo.ru/6¢fb3eab
(GYHKIMA YUCIOBOTO apryMEHTa
OcHo e OHOME eCKue

45 HOBHBIC TPHTOHOMCTPHHCCKH https://m.edsoo.ru/44a5a3ba
bopMyIIBI
O

46 CHOBHBIC TPUTOHOMETPHHCCKHE https://m.edsoo.ru/bc495536
bopMyITBI

47 OCHOBHbIE TPHIOHOMETPHHECKHE https://m.edsoo.ru/89e4be7c
dbopMyIbl
OcHo e OHOME €CKHe

48 HOBHPIC TPHTOHOMETpHHICCIH hitps://m.eds00.ru/932269b3
bopMyITBI
[IpeoOpazoBanue

49 . https://m.edsoo.ru/6e72b88b
TPUTOHOMETPHYCCKHUX BBIPAKCHUIN
IIpeo6

50 PEODPASOBATHC . https://m.edsoo.ru/da76765e
TPUTOHOMETPHUECKUX BBIPAKEHUN
ITpeoOpasoBanne

51 PeOOpasoBatt 5 hitps://m.edso0o.ru/37177435
TPUTOHOMETPHYECKHUX BBIPAKECHUN
IIpeo6

52 PEODPASOBAIIHE . https://m.edsoo.ru/4cdbf3ae
TPUTOHOMETPHYECKHUX BBIPAKECHUN
IIpeo6

53 peobpasoBaiie 5 https:/m.eds00.ru/94b9cdOF
TPUTOHOMETPHUECKUX BBIPAKEHUN
Pemenue OHOME ec

54 e Tpnr HOMETpIECKHX https://m.edsoo.ru/dd31a7bc
YpaBHECHHIA
P

55 Clenne TpHrOHOMeTqueCKHX https://m.edsoo.ru/ef9daf3b
YpaBHCHHIA

56 Peuienne TpuroHoMeTpuYECKUX https://m.edsoo.ru/ebf45856




57

YpaBHEHHI

Pewenne TpuroHoOMeTpu4ECKUX
ypaBHEHUH

https://m.edsoo.ru/cdcd273f

58

59

60

Pewienne TpuroHOMeTpU4ECKUX
ypaBHEHU I

Pemienre TpUroHOMeTpHUECKUX
ypaBHEHUH
O06061eHre 10 TeMaM "OCHOBHBIE

TPUTOHOMETpHYECKHE (DOPMYIIBI.
TpuronomeTrpuyeckue ypaBHeHHS"

https://m.edsoo.ru/c5a2b578

https://m.edsoo.ru/d893317b

bubnunoreka LIOK
https://m.edsoo.ru/ae44acdc

61

KonTtponpsHast pabora o Teme
"®opMyJbl TPUTOHOMETPHH.
Tpuronomerpudeckue
ypaBHeHus'"/Bceepoccuiickas
poBepoyHas paboTa

https://m.edsoo.ru/3766dd56

62

63

64

65

Nrorosas koHTposibHas paboTa /
Bcepoccuiickas mpoBepouHas pabota

O0001I€enne, cucTeMaTH3aIusg 3SHAaHUH
3a Kypc ainreOpbl 1 Haval
MaTemMaTtuueckoro aHanuza 10 kinacca

ApudmeTrndeckast U TeOMeTpUUYECKas
nporpeccuu. Mcnonb3oBanue
MPOTPECCUU JIS PELICHUS PEATTbHBIX
3aJa4 MPUKJIaJHOTO XapaKkTepa

BeckoneuHo yObIBaromast
reomeTpuyieckas nporpeccus. Cymma
0eCcKOHEeuHO yOBIBaIOIIEH
T€OMETPUYECKON MPOTPECCUU

https://m.edsoo.ru/eccf3aSc

https://m.edsoo.ru/7fcd62d5

https://m.edsoo.ru/3beeb997

https://m.edsoo.ru/3766ed92




66 ®dopMyra CII0KHBIX TTPOIIEHTOB 1 https://m.edsoo.ru/a4849b79
67 dopmyiia CIIOKHBIX TPOLIEHTOB 1 https://m.edsoo.ru/6f33818f
O00011eHre, cucTeMaTH3aI s 3SHAHUH
68 3a Kypc anreOpbl 1 Hadal 1 https://m.edso0.ru/4192b939
MaTemaTuuyeckoro aHanuza 10 kiacca
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




11 KJIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3yyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcnl

Crenenb ¢ palliOHATbHBIM

1 1 https://m.edsoo.ru/6b5eb191
MoKa3aTeyieM

2 CBolicTBa CTEIICHU 1 https://m.edsoo.ru/4e775474
IIpeoOpa3oBaHue BEIPAKECHHMIA,

3 peobp P 1 https://m.edsoo.ru/638af17e
COJIEpIKAIlMX pallMOHAIbHBIE CTEIICHU
IIpeoOpa3oBaHue BEIPAKEHHIA,

4 beoop p 1 https://m.edsoo.ru/bc148f77
coJiepKalluX parMoOHaIbHBIEC CTEIICHU
[IpeobOpazoBaHue BBIpAXKEHUH,

5 1 https://m.edsoo.ru/d7fadbf7
COJIEpIKAIlMX pallMOHAIbHBIE CTEIIEHU
[Toka3zaTenbHble ypaBHEHUS U

6 1 https://m.edsoo.ru/9ea93cc3
HEpPaBEHCTBA
IlokazarenbHble YpaBHEHUS U

7 P 1 https://m.edsoo.ru/f8aef77d
HEpPaBEHCTBA
Iloka3arenbHBIC YpaBHCHUS U

8 P 1 https://m.edsoo.ru/fd49b7al
HEpPaBEHCTBA
[Toka3zaTenbHble ypaBHEHUS U

9 1 https://m.edsoo.ru/118d36al
HEpPaBEHCTBA
IlokazarenbHbIC YpaBHEHUS U

10 P 1 https://m.edsoo.ru/a47eec65
HEpPaBEHCTBA
IlokazatenpHas KIS, €€ CBOMCTBA

11 Pymicu 1 https://m.edsoo.ru/c9dfbaad
U rpaduk

12 KonTponbhas pabota no teme 1 1 https://m.edsoo.ru/78d491ef




"Crenens ¢ palmoOHaJIbHbIM
nokazareieM. IlokazarensHas

¢ynkuus. [TokazarenbHble ypaBHEHUS U

HepaBeHCTBa"

13 Jlorapudm uncna https://m.edsoo.ru/e19eb551

ec € M HaTypai e

14 JlecaTiItbIe W HATYPAILHEL https://m.edsoo.ru/169bd3f2
norapudmbl
IIpeo06 i

15 PEODPASOBANHE BLIPKCHIH, https://m.edsoo.ru/57bal 684
COZIepPIKAIHX JIOTApU(MBI
[IpeobOpazoBaHue BBIpAXKEHUH,

16 https://m.edsoo.ru/c5b3d5a9
coJiepKaliux JorapupmMbl
IIpeobpazoBanne AKCHUH,

17 PEODPASOBAHHE BHPBKCHIH https:/m.eds00.ru/63922¢36
COZIepIKAIHX JIOTapU(MBI
[IpeoOpazoBaHue BBIpAXKEHUH,

18 https://m.edsoo.ru/4297a967
COZIepPIKAIHX JIOTApU(MBI
JlorapubmMuyeckue ypaBHeH

19 puc P i https://m.edsoo.ru/a2fa7394
HEpaBEHCTBA
Jlorapummdeckne ypaBHeHHS U

20 P yp https://m.edsoo.ru/f2e3896¢
HEPaBCHCTBA
JlorapudmMuyeckue ypaBHEHUS U

21 pud yp https://m.edsoo.ru/58e¢9c134
HEPaBCHCTBA
JI

22 OTapHpMHUHCCKHC ypaBHCHHs 1 https://m.edsoo.ru/a6886¢ff
HEpaBEHCTBA
Jlora ecka , €€

23 r\, pumrieckas Gymiis https://m.edsoo.ru/fbbaf873
CBOICTBa U rpauk
1 .

24 Orpr(bMHqGCKaH ymicuas, e https://m.edsoo.ru/5f8dc4a5
CBOICTBa U rpaduk

25 Tpuronomerpuueckue GyHKIUHU, UX https://m.edsoo.ru/6bb83a9¢




CBOMCTBa U IpaduKu

Tpuronomerpuueckue GyHKIUH, UX

26 . https://m.edsoo.ru/ac816af5
CBOMCTBA U TpaduKH
T

27 PHIOHOMETPHYCCKHE GYHKLIH, 1X https://m.edsoo.ru/32f4fe94
CBOWCTBA U TpapuKu
T

28 pﬂf OHOMETPHUECKHE (YHKIHH, HX https://m.edsoo.ru/6df172¢7
CBOMCTBA U TpaduKH
II e OHOME ec

29 PHMEPBI TPHTOHOMETPHACCIHX https://m.edsoo.ru/65d3a2ab
HEPABCHCTB
IT

30 PHMEPH! TPHTOHOMETPIACCKHX https://m.eds00.ru/751822b9
HEPABCHCTB
IT

31 PHMEPBI TPHTOHOMETPHHCCKIX https://m.edsoo.ru/83ce9d56
HEPABCHCTB
II e OHOME ec

32 PHMEPHI TPHTOHOMETPIACCKHX https://m.eds0o.ru/8 169914
HEPABCHCTB
KonTponbhas padboTa no teme
"Jlorapudmuueckas GyHKIHS.
Jlorapudmudeckue ypaBHEHUS U

33 HepaBeHCTBa. T puroHoMeTpuyecKue https://m.edsoo.ru/7ebf6982
GYHKIIUU U UX
rpaduku. Tpuronomerpuaeckue
HepaBeHCTBa"

34 HemnpepsiBable hyHKIIN https://m.edsoo.ru/86f736fc
M

35 CTOM MHTCPBATOB JUT PEHICHHA https://m.edsoo.ru/42732a44
HEPAaBEHCTB
Mero, epBaJIo elie

36 TOA METCPBATIOB JULL petticru hitps://m.edsoo.ru/77b574f3
HEPaBEHCTB

37 [TpousBognas GyHKIIHN https://m.edsoo.ru/58369aab




38 [TpousBogHas GyHKIHH https://m.edsoo.ru/9dd38b72
I'eomerprueckuii u GU3NIECKUN CMBICIT

39 . https://m.edsoo.ru/9da49bf5
MIPOU3BOIHOM

40 FeOMeTqueSKHﬁII@Manecxnﬁ(mﬂﬂcn hitps://m.cdsoo.ru/46a19358
IIPOU3BOIHOM

41 [Ipou3BoHBIC 35IeMEHTAPHBIX (DYHKITHI https://m.edsoo.ru/cbc7a83d

42 [Tpou3BoIHBIC AIEMEHTAPHBIX (PYHKIIHN https://m.edsoo.ru/9b2ea876

43 Hpowsonas cyMy P, TIPOHSBE/CHITL, https://m.edsoo.ru/5a64fa9d
4acTHOTO yHKIUI

44 Hpomssosas Cny/[ b, IPOUSBEHCHHA, https://m.edsoo.ru/9a2 1 ddfe
4acTHOTO QyHKIUI

45 Ilpom3Bozias CyMM®I, POH3BECHIL, https:/m.edso0.ru/f98b8428
9acTHOTO (DYHKIIUH
[IpuMeHeHne npou3BOJHOM K

46 UCCIEeIOBaHMIO (PYHKIIMH Ha https://m.edsoo.ru/d2a96549
MOHOTOHHOCTb Y 3KCTPEMYMBI
IIpuMeHeHne MpOU3BOJHON K

47 UCCleIoBaHUI0 (PYHKIMH Ha https://m.edsoo.ru/6bfc74d1
MOHOTOHHOCTB Y 9KCTPEMYMBI
[IpuMeHeHne Mpou3BOJHOM K

48 uccaeaoBaHuio PyHKIUN Ha https://m.edsoo.ru/64c69¢c17
MOHOTOHHOCTB M 9KCTPEMYMBI
[IpuMeHeHne Mpon3BOHOM K

49 uccaeaoBaHuio (PyHKIUI Ha https://m.edsoo.ru/6acfe2cl
MOHOTOHHOCTb M 3KCTPEMYMBI
Haxoxxnenne HanOoJIbIIero u

50 HauMEHBIIETo 3HauYeHus1 QYHKIUU Ha https://m.edsoo.ru/2ececa7a

OTpe3Ke




51

52

53

Haxoxpaenue HaubobIero u
HAaUMEHBIIETO 3HAUYCHUs (PYHKIIUU HA
OTpE3Ke

Haxoxnenne HanOOJIbIIErO U
HaWMEHBIIIETO 3HAYCHUS (YHKIIMHA HA
OTpe3Ke

Haxoxneaue HauOoJIbILIErO U

HaMMCHBIICIO 3HAYCHU q)YHKI_II/II/I Ha
OTPE3KE

https://m.edsoo.ru/df919eef

https://m.edsoo.ru/ba8b24a4

https://m.edsoo.ru/b2f51679

54

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIETO 3HAYCHUS (PYHKITUU HA
OTpe3Ke

https://m.edsoo.ru/9861a93a

55

56

57

58

Haxoxneaue HauOoJIbLIErO U
HAaUMEHBIIIETO 3HAYCHUsS (PYHKITUU HA
OTpe3Ke

[Ipumenenne nponu3BOIHOM IS
HAax0>KJICHUsI HAMJTYYILEro perieHus B
MPUKJIAIHBIX 3a7a4ax, JJIs
oTpesieNIeHUs] CKOPOCTH Ipoliecca,
3aIaHHOTO (POPMYJION MU TpahUKOM
KonrtponbHas pabora no teme
"IIponsBonHas. Ilpumenenune
MIPOU3BOIHOM"

[TepBoobOpaznas. Tabmuna
NepPBOOOPA3HBIX

https://m.edsoo.ru/de583687

https://m.edsoo.ru/44caaa84

https://m.edsoo.ru/d2bc94{9

https://m.edsoo.ru/5ca6a937

59

60

[lepBoobpaznas. Tabnuna
MepBOOOPaA3HBIX

HHrerpail, reOMETpUYECKUN U

https://m.edsoo.ru/9fbcdeac

https://m.edsoo.ru/9542895f




(bu3nueckuii CMbICT UHTETpasa

WHTerpai, reoMeTpUYECKUil U

61 . https://m.edsoo.ru/b15d71£7
(hbU3UYECKU CMBICIT HHTETpalia
Huterpan, reoMeTpuYeCKUM U

62 p . p https://m.edsoo.ru/a49bc153
(bu3nvecKuil CMBICT HHTErpasia
Brmaucnenue uaTETpaia mo hopMmye

63 N p bopmy. https://m.edsoo.ru/a69a7ald
Hrrorona—JleiiOnumna
Brraucnenue naTETpaia mo gopmMmyne

64 N p bopmy https://m.edsoo.ru/75babfof
Herorona—JleitOauna
Brraucnenune naTETpaia mo gopmMmyne

65 . p opmy https://m.edsoo.ru/f24639¢7
Hrrorona—JleiiOnumna
Brmaucnenue uaTErpaia mo hopMmyle

66 N p bopmy. https://m.edsoo.ru/b3c1b2e4
Herorona—JleitOanna

67 Cucrembl TUHEHHBIX YpaBHEHUN https://m.edsoo.ru/e68cbfal

68 CucremMpl TMHEVHBIX YPaBHEHUN https://m.edsoo.ru/a5d3b984
Pemenue nmpukinaaHeix 3amay ¢

69 ITOMOIIIBIO CHCTEMBI JIMHEHHBIX https://m.edsoo.ru/65fa9133
ypaBHEHUH
Pemenue npukinaaHeix 3amay ¢

70 IIOMOIIBIO CUCTEMEI JIMHEUHEIX https://m.edsoo.ru/ae8a2acb
YpaBHEHUU
Cuctembl U COBOKYITHOCTH IIEJIBIX,

allMOHAIBHBIX, UPPALMOHAIBHBIX

71 pall - 1ppant ’ https://m.edsoo.ru/2bdce64c
MOKa3aTENbHBIX, JIOTAPUPMUIECKUX
YpPaBHEHUI U HEPABEHCTB
Cuctembl U COBOKYITHOCTH 1IEJIBIX,

72 palMOHANBHBIX, UPPALUOHAIBHBIX, https://m.edsoo.ru/8f672bc3

MOKa3aTeIbHbIX, JOrapu(PpMUUECKUX




73

ypaBHEHUI U HEPABEHCTB

Cucrembl U COBOKYMTHOCTH IIEJIBIX,
paloHaIbHBIX, UPPALIMOHAIIBHBIX,
MOKa3aTeIbHbIX, JOrapupMUIEcKux
YpaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/ef6716a2

74

CucreMsl 1 COBOKYITHOCTH LCJIbIX,
pallnOHAJIBHBIX, UppAllMOHAIbHBIX,
IIOKa3aTCJIIbHbBIX, JIOFapI/I(l)MI/I‘ICCKI/IX
ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

https://m.edsoo.ru/a8fc9b98

75

76

77

78

Hcnonp3oBanue rpadukoB GyHKINN
JUISl pEILIEHUs] YPABHEHUM U CUCTEM

Hcnons3oBanue rpadukoB GyHKIUN
JUTSL PEIICHUsT YPAaBHEHUH U CHCTEM

[IpuMeHeHue ypaBHEHUM, CUCTEM U
HEPABEHCTB K PELLICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a1a4 U3
pa3IMYHbIX 00JacTel HAyKH U
peanbHON KU3HU

KonrtponbHas pabora no teme

"MHTerpan u ero NnpUMeHEHUsI.
Cucremsl ypaBHeHUI"

https://m.edsoo.ru/339668b9

https://m.edso0o.ru/664ce568

https://m.edsoo.ru/cfc5b415

https://m.edsoo.ru/5154ca5f

79

HarypanbHble 1 1ienble yncina B 3aa4ax
W3 peaIbHOM )KU3HU

https://m.edsoo.ru/8a92a23e

80

81

HarypanbHble U 1ienble yncina B 3aa4ax
W3 peaibHOMN )KU3HU
HarypanbHble 1 1enble yncina B 3aa4ax
W3 peaIbHOM KU3HU

https://m.edsoo.ru/35a68b2e

https://m.edsoo.ru/c1e81884

82

HpI/ISHaKI/I JCIINMOCTH LCIIBIX YHUCEII

https://m.edsoo.ru/3¢798761




83

HpI/ISHaKI/I JCIINMMOCTH LCIIBIX YHUCECI

https://m.edsoo.ru/cd49a2cl

84 [Ipru3Haky IETMMOCTH LEJIBIX YUCENT https://m.edsoo.ru/84e183fa
[ToBTOpeHue, 0600IIEHNE,

85 . https://m.edsoo.ru/29fbfadb
CUCTeMAaTH3aIMsI 3HAHWIA. Y paBHCHUS
IToBTOpEHuEe, 00001IEHNE

86 p ’ B o https://m.edsoo.ru/fe79e517
CHUCTEMAaTH3allMsl 3HAaHUH. Y paBHCHHUS
IToBTOpenue, 0600IIEHNE,

87 p B . https://m.edsoo.ru/5bd1d15b
CUCTeMAaTH3aIMsI 3HAHWIA. Y paBHCHHUS
[ToBTOpEeHME, 0000IIEHNE,

88 . https://m.eds00.ru/4482667b
CUCTeMAaTH3aIMsI 3HAHWIA. Y paBHCHHUS
IToBTOpeHue, 000011IEHNE

89 p ’ H o https://m.edsoo.ru/e131a69d
CHUCTEeMAaTH3allMsl 3HAaHWH. Y paBHCHHUS
IToBTOpenue, 0600IIEHNE,

90 P et https://m.eds00.ru/9fb72£56
CUCTeMAaTH3aIMsI 3HAHWIA. Y paBHCHHUS
[ToBTOpEeHHE, 0000IIEHNE,

91 N https://m.edsoo.ru/f21ceb47
cuctemaru3anws 3HaHui. HepaBeHcTBa
IToBTOpEHue, 0000IIEHHE,

92 P . . https://m.edsoo.ru/37dccdle
cucTemarusanus 3HaHuii. HepaBeHcTBa
IToBTOpEenue, o000IIEHHE,

93 P et https://m.eds00.ru/2669abdb
cucremaru3anws 3HaHui. HepaBeHcTBa
IToBTOpEHue, 0000IIEHHE,

94 P H N https://m.edsoo.ru/6f56f12d
cucremaru3anws 3HaHui. HepaBeHcTBa
[ToBTOpenue, 06001IeHNE,

95 cucTteMaru3anus 3HaHui. CUCTEMBI https://m.eds00.ru/691524c9
ypaBHEHUH
[ToBTOpenue, o600mEHNE,

96 cucreMaru3anus 3HaHui. CHUCTEMBI https://m.eds00.ru/633b719¢

ypaBHEHUH




[ToBTOpEeHue, 0600mIEHNE,

97 . 1 https://m.edsoo.ru/14d81245
cucTeMaru3anus 3HaHui. OyHKIIH
IToBTOpenue, 0000IMIEHHE

98 p ’ H L 1 https://m.edsoo.ru/d432ca7b
cucTeMaTu3anus 3HaHui. OyHKIUH

99 HToroBast KOHTpOJIbHAs paboTa 1 https://m.eds00.ru/4928c72b

100 HroroBas koHTposbHas paboTa 1 https://m.edsoo.ru/69eabbOof
O06001menue, cucTeMaTH3aIusa 3HAHUH
3a KypcC aJreops ayai

101 P pbl M Hat 1 https://m.edsoo.ru/47a42129
MateMaTtuueckoro anammsa 10-11
KJIACCOB
O0001menne, cucreMaTH3amus 3SHAHUH
3a KypcC aJireOpsl ¥ Haval

102 P p 1 https://m.edsoo.ru/3a476ffd
MaTeMaTuueckoro anaigusa 10-11
KJIACCOB

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC
Koxa .
IIpoBepsiemble NpeIMeTHbIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
NpoBepPseMoOro .
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero o01ero 00pasoBanus
pe3yabrara
1 Yucna v BIYMCICHUS
1 OnepupoBaTh MNOHATUSIMU: pPallMOHAIBHOE U JEWCTBUTEIBHOE YHUCIO,
' OOBIKHOBEHHAs U JIeCATHUYHAs! JPpOOb, IPOLIEHTHI
- BbimonHATe  apudmernyeckue omepalMM € PalUOHAIBHBIMU U
' JEHCTBUTEIIbHBIMU YU CIIAMH
13 BemonHATe  TpuUOMMKEHHBIE  BBIYMCICHHS, HUCIONB3YysS  IpaBUIIa
' OKpYIJICHUS, A€IaTh IPUKUIKY U OLICHKY PE3YyJIbTaTa BIYUCICHUI
OnepupoBarh NOHATHAMM: CTENIEHb C LIEJBIM [TOKA3aTeIeM, CTaHAApTHAs
14 (dopMa 3anmucH AEMCTBUTENBHOIO YHCIa, KOPEHb HATypalbHOW CTEIEHU;
' UCIOJIb30BATh MOAXOIAILYI0 (OPMY 3alHCH ACHCTBUTENBHBIX YHCEN JUIs
penieHus NpakTUYECKHX 3a/1a4 U IIPEICTABICHUS TaHHBIX
OnepupoBaTh MOHATUSMH: CUHYC, KOCUHYC U TaHTE€HC INPOU3BOJIBHOTO
1.5 yrja; HCIOJb30BaTh 3allUCh IPOU3BOJIBHOIO YIJIa 4epe3 oOpaTHbIe
TPUTOHOMETpUYECKHE (DYHKIIMU
2 YpaBHEHHUs U HEPABEHCTBA
OnepupoBaTh MOHATUAMU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO, 1IEJIOE,
2.1 paLMOHAIBHOE, UppanyoHaIbHOE YpaBHEHUE, HEpPAaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE
55 BbimonHATe npeoOpa3oBaHUS TPUTOHOMETPHUUECKUX BBIPAKEHUH H
' penaTh TPUTOHOMETPUYECKHUE YPABHEHUS
BoinonHATe peoOpa3oBaHus HENbIX, PallMOHANBHBIX U HPPAlMOHAIbHBIX
2.3 BBIDQ)KCHUM M pelIaTh OCHOBHBIC THUIIBI LEJbIX, PAlMOHAIBHBIX H
VPPaLMOHAIBHBIX YPABHEHUI U HEPABCHCTB
Y [IpuMeHATh ypaBHEHMS M HEPABEHCTBA JUIS PEIICHUS MaTeMaTHYECKUX

3a/1a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTell HayKH U peallbHOM JKU3HU




MopnenupoBaTh peajbHble CUTyallUd Ha SI3bIKE alreOphl, COCTABIATH

2.5 BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA 110 YCIIOBUIO 3aJaul, HUCCIIEI0BaTh
MIOCTPOECHHBIE MOJIEIIU C HCIIOIb30BAaHUEM allllapara anreopsl
3 OyHKIIMU U Tpaduku
OnepupoBarh MOHATHAMH: (PYHKLIHSA, CHOCOOBI 3adaHusl (PYHKIIHH,
3.1 o0acTh OmpeJeNeHus] MU MHOXXECTBO 3HAueHUH (QyHKIUH, Trpaduk
(dbyHKIIMH, B3aMMHO 00paTHbIC PYHKITUU
32 OnepupoBarh MOHATHAMH: YETHOCTh M HEUYETHOCTh (YHKIHMH, HYIU
' (YHKIIUY, POMEKYTKH 3HAKOTIOCTOSHCTBA
33 Hcnonp3oBate rpadguky GyHKIMHA U1 peLIeHNsT ypaBHEHUH
34 Ctpouts u uuTaTh rpaduKu IUHEHHOW (YHKIUU, KBaAPATHIHOMN
' (GyHKINH, CTENEHHON (PYHKIIUH C TIeITBIM TIOKa3aTeIeM
Hcnonp3oBare Tpapuku (QYHKUIUH IS HMCCIEIOBAHUS TPOIECCOB U
35 3aBUCHMOCTEI MpU pEHIeHUH 33/a4y U3 JAPYruX y4eOHBIX MPEAMETOB U
' peaJlbHOM  JKWM3HM, BbIpaxaTrb (opMmyiamMu 3aBUCUMOCTH  MEXIY
BETTMYUHAMU
4 Hauana maremaTnueckoro aHaian3sa
Al OnepupoBaTh TOHATUSAMHU: TOCIEIOBATENLHOCTh, apupMeTHYecKas U
. reoMeTpuuecKas porpeccun
OnepupoBaTh NOHATHUSIMU: OECKOHEUHO YOBIBaOIIas TE€OMETpUYEcKas
4.2 mporpeccusi, CcyMMa OECKOHEYHO  yObIBaroIlell IeoMeTpHYecKOil
MIpOrpeccuu
43 3amaBaTh MOCIEIOBATENBHOCTH PA3TUYHBIMU CIIOCOOaMU
44 Hcnonp30Bare CBOMCTBA IOCIEAOBATEIIBHOCTEN M MPOrPECCUN IS
' pelIeHrs peallbHbIX 3aJa4 MPUKJIaJHOTO XapaKTepa
5 MHOXeCTBa U JIOTHKA
5.1 OnepupoBaTh NOHATHAMU: MHOKECTBO, OTIEPAIlMU HAJlT MHOKECTBAMH
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapaT s OMNHCAHUS
5.2 peanbHBIX MPOLIECCOB U SABJICHHWM, MpPU PEIICHUH 3a4ad U3 JPYrux
y4eOHBIX TIPEIMETOB
53 OnepupoBaTb  NOHATUSAMHU:  OIpPEAEIEHHE, TEOpPEMa,  CIEACTBHUE,

J0Ka3aTcJIbCTBO




11 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

1.3

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUHA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

Yucia U BEIUMCIIEHUSA

OnepupoBaTh MOHATUSMHU: HATypaJIbHOE, ILIEJIO€ YMCIIO; HCIO0JIb30BaTh
IIPU3HAKN JEJIMMOCTH LEIBIX YHCEJ, PA3JIOKEHUE 4YHCIa Ha IIPOCTHIE
MHO’KUTENH JUIsl pEIIeHUs 3a1a4

OnepupoBaTh MOHATHEM: CTEIIEHD C PAllMOHAJILHBIM [T0KA3aTEIEM
OnepupoBaTb  MOHATUSAMHU:  Jorapudm  uucia, JECATHUYHBIE U

HaTypaJibHbIE Torapu(Mbl

ypaBHeHI/IH 1 HCPpAaBCHCTBA

2.1

22

2.3

24

2.5

[IpuMmeHsITH CBOMCTBA CTENEHU MJi1 IPEeoOpa3oBaHUsl BbIPAKECHUI,
OIEpUPOBATh IOHATUSAMM: IOKA3aTEJIbHOE YPAaBHEHUE U HEPABEHCTBO;

peunaTb OCHOBHBIE TUIIBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BbimonHATe mpeoOpazoBaHUsl BBIPAXKEHHM, COJIEpXKALIUX JIOTapU(MBbL;
OIEepUPOBATH MOHATUSAMHU: JIOTapU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTe OCHOBHBIE TUIIBI JJOrapU(PMUUECKUX YPaBHEHUM U HEPABEHCTB
Haxonuts penieHust npoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTb NOHATHUAMHU: CHCTEMAa JIMHEHHBIX ypaBHEHUH U €€
pELICHUE; UCIOJIB30BAaTh CUCTEMY JIMHEWHBIX YPaBHEHUU [UIS PELICHUS
MIPAaKTHUYECKUX 3a/1a4

Haxomute  pemreHHss OpOCTEHINIMX  CHUCTEM M COBOKYITHOCTEW

palMOHATIBHBIX YPaBHEHUN U HEPABEHCTB

2.6

MopenupoBaTh peallbHbIE CHUTYyallMd Ha S3bIKE alreOpbl, COCTaBIATH
BBIPAXXEHHUSI, YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3aJayH,
HCCIIEN0BATh IIOCTPOEHHBIE MOJEIHA C HCIHOJIB30BAaHWEM ammnapara

anreOpbl

OyHkuu u rpaguku

3.1

OnepupoBaTh MOHATHAMHU: TEPHOAWYECKAs (QYHKIHS, MPOMEXKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH JKCTpeMyma (YHKIHUW, HAuOOJbIIee U
HAMMCHBIIIECC 3HAUYCHUA (pYHKLII/H/I Ha MPOMCIKYTKC; UCIIOJIb30BAThL UX IJIA

HCCIeIoOBaHMs (PYHKIINH, 3aJaHHON TpaduKoM




OneprpoBaTh TOHITHIME: TpadUKH TOKA3aTEIbHOM, JIOTapU(MUYECKON 1

32 TPUTOHOMETPUYECKUX (PYHKIMH; W300pakaTb HMX Ha KOOPAMHATHOMN
IUIOCKOCTH U UCIIOJIb30BATh JIJIs PEIICHUS] YPABHEHUN U HEPABEHCTB
N300paxkaTb Ha KOOPAMHATHOM IIJIOCKOCTH TpadUKHU JIMHEHHBIX
33 YpPaBHEHUH M HCIIOJIB30BATh MUX U DPELIEHUS CHUCTEMBbl JIMHEMHBIX
ypaBHEHUU
34 Hcnonb3oBare rpaduku (GyHKUMN JUISI UCCIEAOBaHMS IPOLECCOB U
. 3aBUCUMOCTEHN U3 APYTrUX y4eOHBIX AUCLUIIINH
4 Hayana maremaTndeckoro ananmusa
OnepupoBaTb MOHATUSAMH: HeENpepbiBHAS (YHKIMSA, T[POU3BOJHASA
4.1 (GYHKIMHM; HCIONB30BaTh TEOMETPUYECKHI U (PU3UYECKHIl CMBICT
IIPOU3BOJHOM JUIs peLIeHUs 3a1a4
42 HaxonuTe  mpou3BOAHBIE  3JEMEHTapHBIX  (QYHKIMHA, BBIYUCIATH
' MPOM3BOJIHBIE CYMMBI, IIPOU3BENICHHS], YACTHOTO (PYHKIIUH
Hcnonp30BaTe  TPOW3BOAHYIO U WCCIEAOBAaHHUS  (QYHKIUMM  Ha
4.3 MOHOTOHHOCTb M 9KCTPEMYMBI, IPUMEHATH PE3yIbTaThl UCCIEAOBAHUS K
MOCTPOEHUIO TpadUKOB
44 Hcnonp30BaTh TPOU3BOJHYIO UIS HAXOXKACHUSI HAaWIYYILEro peleHus B
' IIPUKIIAIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a7a4ax
45 OnepupoBaTh MOHATUAMU: MEpBOOOpa3Has W UHTErpaj; IOHUMATh
. reOMEeTPUUYECKUN U (PU3NYECKUI CMBICIT UHTErpajia
16 Haxomuts nepBooOpa3Hble 3JIEMEHTapHbIX  (QYHKIMM, BBIYUCIATH
' uHTerpai no gpopmyne Herorona — JleitOnuna
47 Pemarp npukiaaHble 3a1a4u, B TOM YHCJIE COIUAIBHO-IKOHOMUYECKOTO

u (bI/I3I/IquKOl"O XapakTepa, CpEACTBAMU MATEMATUYCCKOT'O aHaJIn3a



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna v BBIYKCICHUS
Pauvonanbupie uyncna. OOBIKHOBEHHBIE M JIECATUYHbIE JPOOM, TPOLIEHTHI,
OeckoHeuHble  MepuoAuuYecKkue  ApoOu.  Apudmernyeckue  omepamuu ¢
1.1 palMOHATIBHBIMU YHCIIAMU, NpeoOpa3oBaHUs YMCIIOBBIX BblpaxkeHuil. [IpumeHeHue
npoOeil U MPOLIEHTOB JUIsl pelleHUs] MPUKIAJHBIX 3a7ad U3 Pa3JIMYHbIX OTpacieil
3HAHUM U PEAIbHON KU3HU
JenictBuTenbHble  4yMcia.  PanMOHaJIbHbIE W HUPpPAUMOHAIBHBIE  YHCIA.
1.2 Apudmernueckue omnepanuu C JACUCTBUTEIbHBIMM 4duciaaMu. [IpuOiamxkéHHble
BBIYMCIICHHUS], IPABUIIA OKPYTJICHUS, IPUKUIKA U OLICHKA PE3YJIbTaTa BBIUYMUCICHUI
Crenenp ¢ nenbiM nokaszareneMm. CranpapTHas gopma 3amucu JAeWCTBUTEIBHOIO
1.3 yucia. Mcnonb3oBanue moaxozsmed GopMbl 3anucu AeHCTBUTEIbHBIX YHCEN IS
peneHus MpakTHYECKUX 3a/1a4 ¥ IIPEICTABIICHUS] TaHHBIX
14 ApudmeTnueckuili KOpeHb HaTypalbHOW cTeneHu. JlelicTBus ¢ apudmeTnyecKkuMu
' KOPHSIMH HaTypaJbHON CTETIEHH
13 CuHyC, KOCMHYC W TaHI€HC 4YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIOBOTO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxecTBa U TOXK/IECTBEHHbIE ITPe0Opa3oBaHus
)5 [IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHUI. OcHoBHbIE
' TPUTOHOMETpHUECKHE (HOPMYIIbI
53 VYpaBHeHHe, KOpeHb ypaBHeHMs. HepaBeHCTBO, pemieHue HepaBeHCTBAa. Mertox
' MHTEPBAJIOB
2.4 Pemenne nenbix u 1poOHO-pallMOHANBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5 Pemienue nppanmoHaabHbIX YPAaBHEHUM U HEPABEHCTB
2.6 Pelnienne TpUroHOMETpUYECKUX YpaBHEHUH
57 [IpuMeHeHnEe ypaBHEHHH U HEPABEHCTB K PEIICHUIO MAaTEMATUYECKUX 3aJa4 U 3a1a4

U3 PA3MUYHBIX 00JaCTel HAYKU U peabHON KU3HU




DOyHKINUH U TpaPUKH

OyHknus, crnocoObl 3amanus ¢yHknuu. ['padux ¢yHknuu. B3zaumHO oOpaTHBIC

3.1
byHKIIIN
32 Obnacte ompeneneHUs W MHOXKECTBO 3HaueHud ¢ynkuuu. Hymn dysxoum.
' [TpoMexyTkH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU
33 Crenennass (yHKIUS C HaTypaJbHBIM M IENbIM IOKa3arteneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 TpuronomeTpuyeckass OKpyKHOCTb, ONpPEIEICHHE TPUTOHOMETPUYECKHX (DyHKINH
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTuyeckoro aHanusa
i1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHHs TOCJIENOBAaTEIbHOCTEH. MOHOTOHHBIE
' MOCIIE0BATEIbHOCTH
ApudmeTrnueckass M TeoMeTpuyeckas mporpeccud. beckoHeyHO yObIBaroIas
42 reoMerpuueckas nporpeccus. CymMMa OSCKOHEYHO YOBIBAIOIICH T€OMETPHUYCCKON
' nporpeccuu. dopmysia CIOXHBIX MPOIEHTOB. Mcnonp30BaHWE MPOrPEeCcCUH s
pelieHus peasibHBIX 3a]1a4 MPUKIAHOTO XapaKTepa
5 MHOXecTBa U JIOTUKa
MHoOXecTBO, omepanuu Haja MHOXecTBamu. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHne TEOpEeTUKO-MHOXKECTBEHHOIO anmnapara sl ONHCAHMS peajbHbIX
MIPOIIECCOB U SBJICHHM, PU PEIICHUH 3344 U3 IPYTUX yUYEOHBIX MIPEIMETOB
5.2 Onpenenenue, Teopema, CIeACTBUE, J0KA3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Yucna v BBIYUCTICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCE
1.2 Crenens c pallMOHANBHBIM MOKa3aTeraeM. CBONCTBA CTEIIEHU
1.3 Jlorapudwm yucna. JlecaTuuHbie U HaTypaabHbIC JTOTapU(HMbI
2 YpaBHEHHUs U HEpABEHCTBA
2.1 [IpeoOpa3oBanue BBIPAKEHHA, COACPIKAIIMX JIOTApU(HMBI
55 [IpeoOpazoBaHue BEIpaX)EHUH, COAEPIKAIIUX CTEIIEHHU C PAIlMOHATHLHBIM

IIoKa3aTcjicM




2.3

[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 [TokazaTenbHbIe ypaBHEHHS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHHs 1 HEPAaBEHCTBA
2t Cucrembl JNMHEHHBIX ypaBHEHHWU. PelleHne MNpUKIAaIHBIX 3a7ad C I[IOMOUIbIO
. CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl ¥ COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
53 IIpuMeHeHnEe ypaBHEHNH, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMATHYECKUX 33124
' U 3aJa4 U3 pa3IMyuHbIX 001acTell HayKH U peallbHOM JKHU3HU
3 OyHKIMH U TpaPuKH
Oynkmus. Ilepunogmueckue ¢yHkuuu. IIpoMeKyTKM MOHOTOHHOCTH (DYHKIIHH.
3.1 MakcumymMbl U MUHUMYMBl (QyHKUuU. HanGonbllee M HauMeHblIee 3HAYCHHE
(GyHKINMU Ha TPOMEXKYTKE
32 Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U rpaduku
33 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
34 Hcnons3oBanue rpadhukoB GyHKUIUN A1 pelICHUS] YPaBHEHHU U TMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB (yHKIMH A8 HMCCIENOBAHMS  MIPOLECCOB U
3.5 3aBUCHMOCTEH, KOTOpbIE€ BO3HUKAIOT MpPHU pPELIEHUU 3aJad W3 JIPYIHX Y4deOHBIX
IIPEIMETOB U PEAJIbHOM JKU3HU
4 Havana maTremaTrnyeckoro aHanmsa
4.1 HenpepsiBHble pyHKIIMU. METOA HHTEPBAIOB JJIs peIlIeHUs] HEPABEHCTB
4.2 ITpousBonnas Gpynkuuu. ['eomerprueckuii 1 Gpu3nIecKuit CMBICI TPOU3BOIHOM
43 ITpousBosnHble 31eMeHTapHBIX (yHKIMH. DopMysabl HaXOXKIAEHUS MTPOU3BOIHON
' CYMMBI, IPOU3BEACHMS U YACTHOTO (PYHKITUI
[IpuMeHeHHe TNPOU3BOAHOM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.4 aKcTpeMyMbl. Haxoxxnenne HauOoJbIIero U HauMEHBINEro 3HaueHuss PyHKIUU Ha
OTpE3Ke
IIpumeHeHre NPOU3BOAHOM JUIsl HAXO0XKIEHUS HaWIydIlEero pEelIeHHs B IPUKIIAIHbIX
4.5 3ajayax, JJIs ONpeeNieHuss CKOPOCTH Ipoliecca, 3aJaHHOro (opMysnod win
rpaduKom
4.6 IlepBooOpasnas. Tabnuia nepBooOpa3HbIX
47 WuTerpan, ero reoMeTpuueckuil U pusnueckuii cMpici. Brrancienne uHTerpana mo

dbopmyne HetoTona — JleiiOauia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
NpoBePsIeMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
TpeOOBaHUS o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peElIEHUs 3ajady;
yMeHue (opMynupoBaTh W ONEPUPOBATH MOHATUSMM: OIpe/ielIeHue,
aKCUOMa, TeopeMma, CIEACTBUE, CBOMCTBO, IPU3HAK, 0Ka3aTeNIbCTBO,
paBHOCHIIbHBIE (POPMYJIMPOBKH; IPUMEHSTh UX; YMEHHE (POPMYIHPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEPXKIACHHE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKIHH;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKACHHUS [pU PEIICHUU 3aj]ad,
1 OLICHMBATh  JIOTMYECKYIO  HPAaBUIBHOCTb  PACCYXKACHUH;  YMEHHE
ONEepUpPOBATh MOHATUSMU: MHOXECTBO, IMOJMHOXECTBO, ONEPALMU Haj
MHOKECTBAMH; YMEHHME MHCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Juis ONMCaHUs pealbHbIX IMPOLECCOB U ABJIICHUN U IPU PELICHUH
3ajja4, B TOM 4HCJIE€ W3 JPYTUX YUeOHBIX TNPEAMETOB; YMEHHE
OIEepUpOBaTh MOHATUAMU: Tpad, CBA3HBIN Ipad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUYHBIMU

crocob6aMu; UCIOJIb30BaTh rpadbl MpU PELICHUH 3a/1a4

YMeHue omnepupoBaTh MOHATHSMU: HATYpaIbHOE YHUCIO, IEJI0e YHCIIO,
CTETeHb C IIEJIBIM MOKa3aTeaeM, KOPeHb HATypalIbHON CTETEHHU, CTETICHb
C paluoOHAJIBHBIM  TIOKa3aTelleM, CTeNeHb ¢  JICHCTBUTEIBHBIM
nmokasareneM, Jiorapud™M UYUCIA, CHHYC, KOCHHYC M TaHTEHC
MPOU3BOJIBHOTO YHCA, OCTATOK IO MOIYII0, PAlMOHAIBHOE YHCIIO,
HppalOHAIBHOE  YHCJIO,  MHOXECTBA  HATYPAJIbHBIX,  ILIENBIX,
2 paloHaIbHBIX, JICUCTBUTENBHBIX YHCENT, YMEHHE HCIIOJIb30BaTh
IMPpU3HAKHU JCIMMOCTH, HauMEHbIITNN 06IIII/II\/II JACIUTCIIb U HANMMCHBIICC
oOmiee kpaTHoe, anropuT™M EBKinaa mpu pemieHuu 3agad; 3HaKOMCTBO C
pPa3NIMYHBIMK ~ TIO3UIMOHHBIMH ~ CHUCTEMaMH  CUHUCIICHHS;  yMEHHE
BBIIOJIHATL BBIYUCIEHHE 3HAUCHUUA U Hp606pa3OBaHI/I$I BI:Ipa)KCHI/Iﬁ cO
CTENeHsAMH MW JorapudmMaMu, mpeoOpa3oBaHUsi IPOOHO-PAMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHUE ONCPUPOBATH IMOHATHAMHU: MOCJICIOBATCILHOCTD,




apudmeTHuecKas nporpeccus, reoMeTpuyecKas nporpeccus,
OeckoHeYyHO yOBbIBamoIIasi TEeOMETpPHYECKass Mporpeccusi; yMEHHue
3aJjaBaTh M0CJIEI0BATEILHOCTH, B TOM YHUCIIE C IOMOIBIO PEKYPPEHTHBIX
dopMyrn; yMEHHE ONEepUpOBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢opmMa 3amucHd  KOMIUIEKCHBIX ducell  (TeoMeTpudeckas,
TPUTrOHOMETpHUUECKass U  anreOpavyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKUue NEHCTBUS C KOMIUIEKCHBIMU YHCIIAaMH; TNPHUBOJHUTH
IOPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEJ;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpulia 2x2 u  3X3, ompenenuTeslb  MaTpULbI,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHe OonepUpoBaTh MOHATHAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
[I0Ka3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUECKUE
YpaBHEHUs M HEPABEHCTBA, HMX CHUCTEMBI; YMEHHE OIEPUPOBATH
MOHSTUSIMU: TOXAECTBO, TOKIECTBEHHOE NpeoOpa3oBaHME, YpPaBHEHHUE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUJIBHOCTH
YpPAaBHEHUN, HEPAaBEHCTB W CHUCTEM; YMEHHE peEIlaTh YypPaBHEHMS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI PA3IMYHBIX IMPUEMOB; pPEIIATH
YpAaBHEHUs, HEPaBEHCTBA M CHUCTEMBl C DIApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI I PELICHUS MAaTEMAaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1aCcTe HayKu U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATHSIMH: (YHKUUS, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMHM, OrpaHUMYEHHOCTb (PYHKIIUH, MOHOTOHHOCTbH
GbyHKIMM, SKCTpeMyM (QYHKIMH, HauOOJIblIee U HAaMMEHbIIee 3HAYCHUS
(GYHKIMU HA IPOMEXKYTKE, HepepbIBHas (DYHKIIHS, aCUMIITOTHI Ipaduka
GbyHKIMM, TepBasi ¥ BTOpas MPOU3BOAHAA (PYHKIIUU, TEOMETPUUYECKUN U
¢u3nyeckuif CMBICT TPOU3BOJHOM, NepBOOOpa3Has, OIpeaeIEHHBIN
MHTETpall; YMEHHE HAaXOIUTh aCUMNOTOTHI rpaduka (yHKIUH; yMEHUe
BBIUNCIIATh IPOU3BOJHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMN (YHKIMI, HAXOJUTh YpaBHEHHE KacaTeJbHOM K rpaduky
(GyHKLIMY; yMEHHE HAaXOJUTh NPOU3BOIHBIC 3JIEMEHTApHBIX (YHKIUH;
YMEHHE UCMOIb30BaTh MPOU3BOIHYIO JUISl HCCIeNOBaHHUA (DYHKIU,
HaXOJUTh HAWOOJbIIME M HAUMEHBIIWE 3HAUYEHUS (YHKUUN; CTPOUTH
rpaMKd MHOTOWIEHOB C HCIOJIb30BAHMEM ammapaTa MaTeMaTHYeCKOro
aHaINW3a; NPUMEHATh TNPOU3BOAHYIO Ui HAXOXAECHUS HAWIYy4dllIEero

pE€IICHUA B INPHUKIAJHBIX, B TOM YHCJIIC COIHAIBHO-DKOHOMHUYCCKHUX M




($UBUYECKUX 3a/1auax; HaXOAUTh IJIOMAIH U 0O0BEMBI (UTYP C TIOMOIIBIO
HHTeIpaHa; HpI/IBOI[I/ITB HpI/IMepr MAaTEMaATHUYCCKOI'O MOI[CJII/IpOBaHI/IH C

oMoIIbI0 AuddepeHITnaIbHbIX YpaBHECHUH

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKOMM, oOpaTHas
GyHKUIMSA, KOMIO3UIUS (YHKUUH, TUHEWHas (yHKIWSA, KBaJpaTHYHAS
byHKIHS, parmoHanbHas byHKIHS, CTeIeHHas byHKIIHS,
TpUrOHOMETpHUYeckre  (QyHKIMH, O0OpaTHbIE TPUTOHOMETPUYECKHE
GyHKUMU, @OKa3aTelabHas M Jorapudmuyeckas QYHKLUUU; YyMEHUE
CTpOUTH TpadUKH HM3YyYCHHBIX (YHKIWH, BBIIOJIHATH IMPEoOpa3oBaHUs
rpaduKoB (YHKLUH, UCIIOJIB30BaTh TPapUKH sl U3yUEHUs NIPOLIECCOB U
3aBUCUMOCTEH, MPU peIIeHUH 3a7ad U3 APYrHX Y4eOHBIX MPEIMETOB U
3ajjay U3 peajbHOM JKU3HU; BhIpaXaTb (OpMyIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOiCTBa W rTpadukm QyHKOMA yIs
pelleHys] ypaBHEeHUH, HEPaBeHCTB U 3a/1au ¢ IapaMeTpaMu; n300paxkaThb
Ha KOOpPJAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemath TEKCTOBBbIE 33/a4M pa3HbIX TUMOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha JABW)KEHHE, pabOTy, CTOUMOCTh TOBapOB U
yCIIyT, HAaJIOTH, 33/1a4 U3 00JacTH yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIIATH BBIPAKEHUS, YPAaBHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI II0 YCIOBHUIO 3aJa4yM, MCCIIEJOBAThb IIOJIYyYEHHOE DPEIICHHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB; YMEHHE MOJAEIUPOBATH
pealbHBIE CUTYallUH Ha SI3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 33Ja4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJCIHA C HCIOJIB30BAHMEM almapara

anredpbl, UHTEPIPETUPOBATH MOTYYCHHBIN PE3yabTaT

YMeHue onepupoBaTh MOHATUAMU: CpeiHee apupMeTHUYecKoe, MeInaHa,
HauOosblllee W  HauUMEHblllee 3HA4YeHMs, pa3Max, JucHepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEHHE U3BJeKaTb,
MHTEPIPETUPOBaTh MHGOpPMaLMIO, MPEICTABIEHHYI0O B TaliuIax, Ha
quarpammax, rpadukax, OTpaskarollyr0 CBOWCTBA peallbHBIX MPOLIECCOB U
SBJIGHUH; MPEACTaBIATh HH(OOPMALIHIO C TOMOIIbIO TAOJIUI U IUArPaMM;
UCCJIEI0BaTh CTaTUCTUYECKHE JaHHbIE, B TOM YHUCIIE C IPUMEHEHUEM
rpaguyueckux MeTOJOB M  JJIEKTPOHHBIX  CPEIACTB; Trpaduuecku
UCCIIEIOBaTh COBMECTHBIE HAOJIOACHUS C TOMOUIBIO  JHarpaMm

paccerBaHMs U JTUHEUHOU perpeccuu




YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIy4ailHOE
COOBITHE, BEPOSTHOCTh CIIY9alHOTO COOBITUS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TI'paUUYeCKUX METOJOB; NPUMEHSTH
GOpMyIBI CIIOKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (POpMyIy IOJHON
BEpOATHOCTH, hopmyny bepHyiin, koMOMHAaTOpHBIC (GaKTHI U (POPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEaTbHBIX COOBITHH; yMEHHE OIEepUPOBATH
MOHATUSIMH: CIIydaiiHas BEJNWYHMHA, paCIpeleiiCHUE BEPOSATHOCTEH,
MaTEeMaTHYECKOE OKUIAHHWE, IUCIEPCHS M CTAaHJAPTHOE OTKIOHCHHE
CIIyuallHOW  BEJIMYWHBI, (QYHKIHUU pACIpelesieHus] W  IUIOTHOCTH
PaBHOMEpPHOTO, TOKA3aTeIbHOTO W HOPMAJIBHOTO pPacHpeesCHHIA;
YMEHHE WCIIOJIb30BaTh CBOWCTBA WM3YYCHHBIX PACHPENCICHUH JUIsI
peIIeHUsT 3aJa4;, 3HAKOMCTBO C TIOHATHUSMH: 3aKOH OOJBIIMX YHCEN,
METO/IbI BBIOOPOYHBIX HCCIICAOBAHUI, YMEHUE MPHBOIAUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIINX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SIBJICHHSIX; YMCHUE OTICPUPOBATh MOHATHIMH: COYCTaHHUE, IIEPECTaHOBKA,
YHUCII0O COYCTAHWM, YHCIO TEpecTaHOBOK; OwmHOM HbIOTOHA, ymeHwHe
MPUMEHSITh KOMOMHATOPHBIE (DaKTHI M PACCYKICHUS AJISl PELICHUS 3a/a4;
OIICHHBATH BEPOSITHOCTH peaTbHBIX COOBITHIA; COCTaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yibTart

YMeHue onepupoBarb IMOHATUSAMHU: TO4YKa, MpsMas, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, Jyd, BeIMYMHA YyIja, IUIOCKUH Yrou,
JIBYTpPaHHBIA Yyroji, TPEXTPaHHBIM yroj, CKpEelMBAIOLIUECS MpsMBbIE,
NapajuIeIbHOCTh U MEPHEeHIUKYISPHOCTD MPSAMBIX U TUIOCKOCTEW, yroi
MEXY NPSMBIMH, YTOJI MEXAY NPSAMON M IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMHU, PACCTOSTHUE MEXY IUIOCKOCTSIMHM; YMEHHE MCIIOIb30BaTh IpU
pelIeHnn 3a1a4 U3ydeHHble (aKThbl U TEOPEMbl IUNIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIETO MHpa; CTPOMUTH
MaTeMaTHYeCKUe MOJENH C TOMOIIbI0 TE€OMETPUYECKUX TOHATUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN
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YMeHue onepupoBaTh MOHATHUAMM: IJIOHIAAb (UTYphl, 00bEM (UTYDHI,
MHOTOTPaHHHK, NPaBIJIBHBI MHOTOTPAaHHHK, CEYCHHE MHOTOIPaHHUKA,
KyO, mapajuienenumnesa, Npu3Ma, NUpamuaa, QGurypa M IMOBEPXHOCTb
BpaIlleH!s], HWINHAP, KOHYC, Imap, cdepa, miomanasb chepsl, IIOMab
MOBEPXHOCTU TMHPaMH[bI, TPU3MBI, KOHycCa, IMIMHApa, 00BEM Kyoda,

MPSIMOYTOJIBHOTO TapajijieNienumneaa, MUpaMuabl, NpU3Mbl, LHUIMHIpPA,




KOHYyCa, IIapa, pa3BEPTKA MOBEPXHOCTH, CEUECHHs KOHYCa M LIWJIMHJPA,
[apajuleJibHble OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicsi cgepbl, LUIUHAPA, KOHYCa; YMEHHE CTPOMUTH CEYEHHUE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpPHl U MOBEPXHOCTU
BpalICHUs, UX CEUYEHHUS], B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIHBHO
dbopMynupoBaTh OMpesesieHns n3y4aeMbIX (DUTYyp, BBIIBUTATH THUIIOTE3bI
O CBOHMCTBaxX W NpH3HAKaX r€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
OMpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccudukanuio Quryp mo
pa3IMYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOJIMMBIE JIOMOJHUTEIIbHbIE

IMOCTPOCHUA

11
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YMeHHe omnepupoBaTh MOHSTUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CAMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOa00Us, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W MOJOOHBIE (QUTYpPHI, B TOM YHCJE B MPUPOJIE,
UCKYCCTBE, apXUTEKTYpE; HCIIOJIb30BaTh TI'€OMETPUYCCKHE OTHOIICHHS
IpH pEIIeHWH 3a7ad; HaXOJUTh TeOMETPUYCCKHE BEIUYHHBI (JTHHA,
yroy, Iomaab, o0bEM) TpHU peUIeHHH 3aJa4 U3 JPYruX Yy4eOHBIX
MPEIMETOB M M3 PEATbHOMN JKU3HHU; YMEHUE BBIUUCISITH T€OMETPHUICCKHE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa[b, OOBEM, IUIOIMIAAh TOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHBIE (DOPMYIIBI M METONBI, B TOM YHCIE: TUIOIIAIb
MOBEPXHOCTU MUPAMUBI, IPU3MBI, KOHYCa, [IWIMHIPA, TUIOMAAb cepsl;
00BEM KyDOa, TPSIMOYTOJIBHOTO MapaijiesienuIeaa, MUpaMHubl, MPU3MEI,
WIMHIpPA, KOHYyCa, IIapa; yMEHUE HaxOJUTh OTHOIIEHHE O0O0BEMOB

MoJI00HBIX QUryp

VYmenue ONCpHUPOBATH MOHATUAMU: MIPAMOYTOJIbHAA CUCTEMAa KOOPJAWHAT,
BEKTOp, KOOPJIMHATHI TOYKU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpAa HAa YHCIIO, PA3JIOXKEHHE BEKTOpa M0 0asucy,
CKaJIIPHOE TIPOM3BE/ICHUE, BEKTOPHOE MPOM3BEACHUE, YroJl MEXKIY
BCKTOpaMH; YMCHHE HCII0JIb30BAaTh BeKTOpHI)II\/’I u KOOp}IHHaTHI:Iﬁ METO/
JUIS pEIICHWsl TEOMETPUYECKMX 3ajJady W 3ajad JAPYruX YueOHBIX

MIPEAMETOB
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YMmenue BbIOMpaTh MOIXOMSAIIMN METOX Ui pELIeHHS 3a/lauu;
[IOHUMaHUE 3HAYMMOCTH MATEMaTUKH B U3YYCHUU IPUPOAHBIX H
OOIIIECTBEHHBIX MPOLECCOB M  SBICHHWH; YMEHHE pPAacCIO3HABATh

IMPOABJICHUEC 3aKOHOB MATEMATHKH B HCKYCCTBC, YMCHHE IIPUBOJUTH




INpUMEPBI  MATEMATHYCCKUX

MaTeMaTU4YeCKON HayKu

OTKPBITUA  POCCHUMCKOM W  MHPOBOU




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Kon
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI
- Pannonaneupie uncna. OOBIKHOBEHHBIE W JECATHYHBIE JAPOOW, MPOLEHTHI,
' 0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOH creneHu. JleiicTBus ¢ apudmMeTHIecKuMu
' KOPHSIMU HaTypaJIbHOM CTENIEHU
14 Crenens ¢ nenbiM nokazareneMm. CTeneHpb ¢ pauiuoHalbHbBIM Noka3areneM. CBOMCTBa
' CTENEHU
s CuHyC, KOCHMHYC M TaHI€HC 4YHUCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' ApPKTaHI€HC YHUCIOBOTO apryMEHTa
1.6 Jlorapudm uncna. JlecaTndyHble U HATypaJIbHbIE JOrapHUPMbI
JeiicTBuTenpHble uyncia. ApupMeTHUECKHEe ONepaud ¢ JeHCTBUTEbHBIMU
1.7 yrcnamu. [IpubnnxEHHble BBIYUCIEHUS, IPaBUia OKPYIJIEHUS, IPUKHUIKA U OL[CHKA
pe3yJibTaTa BBIYUCICHUN
1.8 [IpeobpaszoBanue BrIpaxeHUN
1.9 KomrmuiekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [enbie u 1poOHO-pallMOHATbHBIE YPAaBHEHUS
2.2 HppannoHainbHbie ypaBHEHUS
2.3 TpuroHomeTrpudeckue ypaBHEHUs
24 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenble n 1poOHO-palOHANIbHBIE HEPABEHCTBA
2.6 HppauroHaibHble HEPAaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpruuecKkue HEPABEHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHHUW U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IMapamMeTpaMu
2.11 Marpuiia cucTeMbl TUHEUHBIX YpaBHEHU. ONpeaennTeabr MaTpUIlbl
3 DOyHKINUH U TpaPUKH




OyHKIU, crnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zaumao oOpaTHBIC

> ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIHI
OO6nactp ompeneneHUss W MHOXECTBO 3HaueHMH QyHkiuu. Hymum ¢ysknum.
32 [TpomexxyTkn  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLHUU.
' MakcumymMbl ¥ MHHUMYMBI ¢GyHKkuud. Hawmbonbinee W HauMeHblllee 3HAYEHUE
(GYHKLNU Ha IPOMEKYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM M IeJbIM Iokas3arteneMm. E€ cBoiictBa u
. rpaduk. CBoiicTBa u rpaduK KOPHS n-0i CTEIIEHU
34 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noxa3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CBoiicTBa  (yHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUSI IOCIIEI0BATEILHOCTEN
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccuu. Gopmysa CI0KHBIX IPOIIEHTOB
4 Hauana matemaTudeckoro aHanusa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE 37I€EMEHTAPHBIX (YHKIIHMA
[IpumeHeHHe TNPOU3BOAHON K HMCCIEIOBAHUIO (QYHKUIMH Ha MOHOTOHHOCTh U
4.2 sKCTpeMyMbl. HaxokeHnre HanOoJbIero U HauMEHBIIETo 3HAYeHHUS (PYyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoecTBO, onepalnuy Hajli MHOKecTBaMU. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHoCTh
6.3 Komb6unaropuka
7 I'eomerpus
7.1 ®urypsl Ha INIOCKOCTH
7.2 [IpsiMbI€e ¥ TUIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BPALLECHUS
7.5 KoopaunaTsl 1 BEKTOPBI
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